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Monoclinic, P2 1 /c 
a = 15.3068 (5) A 
b = 6.9353 (2) A 
c = 14.9566 (5) A 
P = 116.923 (2)° 
V = 1415.66 (8) A 3 

Data collection 

Bruker Kappa APEXII CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2004) 
= 0.932, r miix = 0.967 

Refinement 

R[F 2 > 2a(F 2 )} = 0.053 

W R(F 2 ) = 0.170 

S = 1.08 

3818 reflections 



Mo Ka radiation 
/x = 0.28 mm~' 
T = 293 K 

0.30 x 0.20 x 0.20 mm 



16899 measured reflections 
3818 independent reflections 
2448 reflections with / > 2a(l) 
R in . = 0.038 



191 parameters 

H-atom parameters constrained 
Ap max = 0.27 e A~ 3 
A/) mi „ = -0.22 e A~ 3 



Received 25 April 201 1 ; accepted 20 May 201 1 

Key indicators: single-crystal X-ray study; T = 293 K; mean cr(C-C) = 0.003 A; 
R factor = 0.053; wR factor = 0.170; data-to-parameter ratio = 20.0. 

In the title compound, Q7H13CIO3, the coumarin and phenoxy 
moieties are essentially co-planar, making a dihedral angle of 
1.99 (7)°. The phenoxy moiety is oriented antiperiplanar with 
respect to the coumarin ring as indicated by the C— C— O — C 
angle of —179.97 (16)°. In the crystal, the sheet-like packing is 
stabilized by intermolecular C— IT ■ O and C— H- ■ CI 
hydrogen bonds. 

Related literature 

For the structure of 7-methyl-4-tolyloxymethylcoumarin, see: 
Vasudevan et al. (1990). 




Experimental 

Crystal data 

Ci 7 H 13 C10 3 M r = 300.72 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C10-H10B-O2' 


0.97 


2.47 


3.303 (5) 


143 


C4-H4- ■ 02 1 


0.93 


2.69 


3.553 (4) 


154 


Cl-Hl-CU" 


0.93 


2.88 


3.693 (4) 


146 


Symmetry codes: (i) x, - 


-y + 1, z - 1; 


(ii) x, —y + 1, z - 


4. 





Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2 
and SAINT (Bruker, 2004); data reduction: SAINT and XPREP 
(Bruker, 2004); program(s) used to solve structure: SIR92 (Altomare 
et al, 1994); program(s) used to refine structure: SHELXL97 (Shel- 
drick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and 
Mercury (Macrae et al., 2006); software used to prepare material for 
publication: SHELXL97. 

RG thanks the MVJ College of Engineering, Bangalore-67 
(VTU Research Center), for providing research facilities. The 
authors also thank the SAIF, IIT-Madras, Chennai, for the 
data collection 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VM2090). 
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6-Chloro-4-(4-methylphenoxymethyl)-2//-chromen-2-one 
R. Gowda, K. V. A. Gowda, M. Basanagouda and M. V. Kulkarni 

Comment 

The first report on X-ray diffraction studies on 4-aryloxymethylcoumarins has revealed that in solid state the molecules 
exist as head-tail dimers as observed in the case of 7-methyl-4-tolyloxymethylcoumarin (Vasudevan et ah, 1990). In the 
light of these observations a chloro substituted 4-aryloxymethylcoumarin has been subjected to X-ray diffraction studies. A 
significant bond deviation is observed at C5 — C7 (1.449 (2) A) due to the bridging of a-pyrone and benzene ring at C5 and 
the substituent present at C7. This is also reflected at C8 — C9 and C7 — CIO due to the presence of 02 at C9 and a phenoxy 
group at CIO, respectively. Significant bond angle deviations are observed at C6 — C5 — C4 (117.91 (17)°) and C6 — C5 — C7 
(117.61 (18)°). Another significant bond angle deviation is observed at C15 — C14 — C13 (117.46 (18)°) due to presence of 
the electron donating methyl group on CI 4. The molecules are oriented as parallel layers along the c axis as shown in Fig 
2. The sheet-like packing is stabilized by intermolecular C — H—O and C — H—Cl hydrogen bonds (Table 1, Fig. 3). 



A mixture of 4-methyl-phenol (10 mmol) and anhydrous potassium carbonate (10 mmol) was stirred for 30 minutes in dry 
acetone (30 ml). To this, 6-chloro-4-bromomethylcoumarin (10 mmol) was added and the stirring was continued for 24 h. 
Then, the resulting reaction mixture was poured to crushed ice. The separated solid was filtered and washed with 1 : 1 HC1 (30 
ml) and with water. Then product 6-chloro-4-[(4-methyl)phenoxymethyl]coumarin was recrystallized from ethyl acetate. 



Hydrogen atoms were positioned geometrically with C — H = 0.93-0.97 A° and included in the refinment in a riding-model 
approximation with Uj so (H) = 1.2 U eq (C) or 1.5 U e JC) for methyl C atoms. 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of the title compound, showing 50% probability displacement 
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Fig. 2. Packing diagram viewed down a axis and molecules oriented as parallel layers along c 
axis. 



g. 3. Packing diagram showing C — H-0 and C — H - Cl hydrogen bonding. 



6-Chloro-4-(4-methylphenoxymethyl)-2H-chromen-2-one 



Crystal data 

C17H13CIO3 
M r = 300.72 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 15.3068 (5) A 
6 = 6.9353 (2) A 
c= 14.9566 (5) A 
(3= 116.923 (2)° 

V= 1415.66 (8) A 3 
Z=4 



F(000) = 624 

D x = 1.411 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 4071 reflections 

6 = 2.7-28.3° 

H = 0.28 mnT 1 
7=293 K 
Block, colourless 
0.30 x 0.20 x 0.20 mm 



Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co and tp scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2004) 



3818 independent reflections 

2448 reflections with / > 2a(I) 
R int = 0.038 

6max — 29.2 , 9 m jn — 1 -5 

h = -20^20 
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k = -9^6 
/= -20^20 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[a 2 (F 2 ) + (0.0833.P) 2 + 0.2177P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap max = 0.27eA" 3 
Apmin = -0.22 e A~ 3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 

cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 

in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 

for estimating esds involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




CI 


0.09025 (16) 


0.1827 (4) 


0.68708 (19) 


0.0627 (7) 


HI 


0.0528 


0.1718 


0.7215 


0.075* 


C2 


0.04581 (17) 


0.2170 (4) 


0.5863 (2) 


0.0652 (7) 


H2 


-0.0219 


0.2299 


0.5514 


0.078* 


C3 


0.10297 (15) 


0.2323 (4) 


0.53657 (16) 


0.0509 (5) 


C4 


0.20280 (14) 


0.2106 (3) 


0.58555 (15) 


0.0430 (5) 


H4 


0.2395 


0.2191 


0.5503 


0.052* 


C5 


0.24892 (13) 


0.1756 (3) 


0.68853 (14) 


0.0371 (4) 


C6 


0.19059 (15) 


0.1644 (3) 


0.73768 (16) 


0.0448 (5) 


C7 


0.35374 (13) 


0.1530 (3) 


0.74835 (14) 


0.0359 (4) 


C8 


0.39041 (14) 


0.1275 (3) 


0.84735 (15) 


0.0428 (5) 


H8 


0.4578 


0.1139 


0.8853 


0.051* 


C9 


0.32906 (15) 


0.1204 (3) 


0.89761 (16) 


0.0482 (5) 


C10 


0.41673 (12) 


0.1566 (3) 


0.69576 (14) 


0.0384 (4) 


H10A 


0.4010 


0.0477 


0.6503 


0.046* 


H10B 


0.4049 


0.2741 


0.6568 


0.046* 



r min = 0.932, r max = 0.967 
16899 measured reflections 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.053 
wR(F 2 ) = 0.170 
S= 1.08 

3818 reflections 
191 parameters 
0 restraints 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 

CI— C2 1.365 (3) 

CI— C6 1.377 (3) 

CI— HI 0.9300 



C10— 03 1.411(2) 
C10— H10A 0.9700 
C10— H10B 0.9700 
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pi 1 a \ n un a 
C14 — CI / — HI /A 


1 AA c: 

luy.j 


p-7 PQ TJQ 

C / — Co — Ho 


1100 
1 lo.o 


P 1 /] p 1 -7 TJI 713 

C14 — CI / — HI id 


1 AO ^ 

iuy.j 


Pfl PO TTQ 

CV — Co — rlo 


1100 

1 lo.o 


un a pn 1 1 1 -7 D 
HI /A — CI / — HI lii 


1 AA ^ 

iuy.j 


CY) PQ 01 


1 1 O. Jt i^ioj 


ri4 n7 H17P 

v 1 1 V 1 / 1 1 1 / V, 


1 \Jy . J 


02 — C9 — C8 


126.4 (2) 


H17A — C17 — H17C 


109.5 


Ol — C9 — C8 


117.07 (17) 


H 1 7B — C 1 7 — H 1 7C 


109.5 


03 CIO C7 


109 05 (15) 


C6 Ol C9 


121 85 r 1 5^ 


03— CIO— HI OA 


109.9 


Cll— 03— C10 


116.67(14) 


C7— CIO— HI OA 


109.9 






C6— CI— C2— C3 


0.1 (4) 


C7— C8— C9— Ol 


1.3 (3) 


CI— C2— C3— C4 


1.2(4) 


C8— C7— C10— 03 


-5.3 (3) 


CI— C2— C3— Cll 


-177.8 (2) 


C5— C7— C10— 03 


175.47(16) 
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a r^A r^c 
Cz — C.5 — C4 — C5 


-1.2 (4) 


U3 — Cll — ClZ — C13 




— 1 /9.o4 (19) 


CI 1 — C3 — C4 — C5 


1 "7*7 "7/1 / 1 £\ 

1 / /. /4 (lo) 


PU pi 1 pn pi 1 

C 1 o — C 1 1 — C 1 Z — C 1 3 




U.3 (3) 


ci r^/i r^c r^/: 
C3 — C4 — C5 — Co 


U.U (3) 


P11 pn pn pi /i 

Cl 1 — ClZ — C13 — C14 




-0.5 (3) 


Cj — C4 C5 — C / 


1 "7Q 1 /OA 

—i /y.i (z j 


pn p 1 1 p i /i pic 
C 1 Z — C 1 3 — C 1 4 — C 1 j 




0.3 (3) 


Cz — CI — Co — U 1 


1 / /.o (Z) 


pn P 1 1 P 1 /I pn 

ClZ — C13 — C14 — Cl / 




—1 /9.3 (z) 


r^i 

Cz — CI — Co — CD 


-1.4 (4) 


p i i p i ,/i pic pi/: 

C 1 3 — C 1 4 — C 1 ~> — C 1 o 




0.2 (3) 


f^A r*6. *~n 
C4 — CD — Co — U 1 


— Yii.il (Ifi) 


p i n pi/1 pic p i /: 

Cl / — C14 — Cl!) — Clo 




1 "7Q Q OA 

i /y.s (z ) 


c^h c^z. r^t* *~n 
C / — CD — Co — U 1 


1.4(3) 


pi/i pic pi/; p i i 
C14 — Cl j — Clu — Cl 1 




A C OA 

-0.5 (3) 


ca r^c r^/; r^i 
C4 — CD — Co — C 1 


1.3 (3) 


Pil P11 PU P1C 

<J3 — C 1 1 — C 1 o — C 1 J 




1 *7A £T /1 A\ 
-1 /9.0/ (19) 


a a~ r^i 
C / — C J — Co — C 1 


1 7Q C 

— 1 iy.D (Z ) 


pn P11 pi/: P1C 

C 1 Z — C 1 1 — C 1 0 — C 1 j 




A 0 OA 

0.2 (3) 


r^/: /~"c /~""7 /~"t> 
Co — C5 — C / — Co 


-1.7 (3) 


pi p/r p»i pn 

Cl — Co — Ol — C9 




—1 /O.O (Z) 


C4— C5— C7— C8 


177.35 (19) 


C5— C6— Ol— C9 




0.4 (3) 


C6— C5— C7— CIO 


177.49 (17) 


02— C9— Ol— C6 




178.5 (2) 


C4— C5— C7— CIO 


-3.4 (3) 


C8— C9— Ol— C6 




-1.7 (3) 


C5— C7— C8— C9 


0.4 (3) 


C12— Cll— 03— CIO 




-4.7 (3) 


CIO— C7— C8— C9 


-178.76 (19) 


C16— Cll— 03— CIO 




175.20 (17) 


Cl C% CQ Ctl 

1 V^o \Sy UZ 


— 1 78 Q OA 
1 lo.y (Z ) 


P7 C\V\ Ol C\\ 




— 1 70 Q7 ( \ f*\ 
1 ly.y l \ 1 OJ 


Hydrogen-bond geometry (A, ) 










D—H-A 


D — H 


H-A 


D-A 


D — H 


CIO— H10B-O2' 


0.97 


2.47 


3.303 (5) 


143 


C4— H4-02' 


0.93 


2.69 


3.553 (4) 


154 


Cl— Hl-Cll" 


0.93 


2.88 


3.693 (4) 


146 


Symmetry codes: (i) x, -y+l/2, z-1/2; (ii) x, -y+\ll, z+1/2. 
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